Caspase-3 inhibition partially protects oxidant production in apoptotic human neutrophils.
Apoptotic PMN lose functional activity, which emphasizes the tissue injury limiting potential of PMN apoptosis. Caspase-3 activation is the first step in the execution phase of apoptosis. We hypothesized that PMN functional activity, as evidenced by oxidant production, can be restored in apoptotic PMN by inhibition of caspase-3. To accelerate PMN apoptosis, PMN were UV-irradiated for 15 min as previously described. PMN were pretreated with the caspase-3 inhibitor DEVD-fmk (100 microM) for 30 min prior to UV. PMN apoptosis was quantitated by flow cytometry with CD16 staining. Oxidant production in response to 10 microM PMA was quantitated fluorometrically using the method of Hyslop and Sklar. Caspase-3 activity was quantitated fluorometrically using a commercially available assay. UV-treated PMN demonstrated a 3-fold increase in caspase-3 activity. This was associated with a significant increase in apoptotic PMN and a 10-fold decrease in oxidant production compared to control PMN. DEVD-fmk blocked increases in caspase-3 activity and significantly reduced PMN apoptosis. Oxidant production was increased 5-fold compared to UV-treated PMN but was still significantly less than control PMN. In UV-accelerated PMN apoptosis, inhibition of caspase-3 activity partially protects oxidant production in apoptotic PMN. This suggests that signaling events in the initiation phase of PMN apoptosis, which are proximal to caspase-3 activation, may in part be responsible for loss of oxidant production in apoptotic PMN independent of caspase-3 activity.